Objectives: Only 40.7% women in India deliver in an institution; leaving many vulnerable to maternal morbidity and mortality (India has 22% of global maternal deaths). While limited accessibility to functioning institutions may account in part, a common reason why women deliver at home is poverty. A lack of readily available financial resources for families to draw upon at the time of labor to transport the mother to an institution, is often observed. This paper reports a yearlong collaborative intervention (between the University and Department of Health) to study if providing readily available and easily accessible funds for emergency transportation would reduce maternal deaths in a rural, low income, and high maternal mortality setting in central India. It aimed to obviate a deterrent to emergency obstetric care; the nonavailability of resources with mothers when most needed. Issues in implementation are also discussed. Methods: Maternal deaths were actively identified in block Amarpatan (0.2 million population) over a 2-year period. The project, with participation from local government and other groups, trained 482 local health care providers (public and private) to provide antenatal care. Emergency transport money (in cash) was placed with one provider in each village. Maternal mortality in the adjacent block (Maihar) was followed (as a 'control' block). Results: Maternal deaths in Amarpatan decreased during the project year relative to the previous year, or in the control block the same year. Discussion and conclusions: Issues in implementation of the cash incentive scheme are discussed. Although the intervention reduced maternal deaths in this low-income setting, chronic poverty and malnutrition are underlying structural problems that need to be addressed.
emergency obstetric care (EmOC) is life saving and essential to reducing maternal mortality and morbidity (7, 8) , the subsequent national programs emphasized the importance of functioning institutions and actively promoted institutional delivery. The subsequent Reproductive and Child Health (RCH) program I (1997Á2004) (9) and it's successor program, the RCH II (launched in 2005) (10) continued efforts initiated under the CSSM to strengthen referral units for childbirth and promote institutional delivery. While the implementation of the RCH II program has begun under the Government of India's National Rural Health mission, there has been some criticism of the quality of services provided under the program (11) which could influence desired outcomes.
Efforts to promote institutional delivery in India have met with limited success. Only an estimated 40.7% of deliveries now occur in institutions (31% in case of rural deliveries) (12) . This represents a small increase of 7% in total institutional deliveries over the last decade (13). A number of reasons have been postulated for this, including limited availability and accessibility for many women in rural India (functioning referral facilities are only available in towns and cities, many kilometers from their homes) and the quality of care in the institutions. However, one of the common reasons why many women still deliver at home (and do not move to an institution raising their risk of maternal morbidity/mortality) is a lack of readily available financial resources for families to draw upon at the time of delivery, particularly to move the woman to an institution. In economically deprived areas, ready money is hard to come by which is a deterrent to moving the woman to an institution, given the possible loss of wages for family members, long distances, nonavailability of reliable transport (hence needing to arrange transport privately), and poor road network. Of all health indicators, maternal mortality reveals the greatest gap between rich and poor women, both between and within countries (14) .
The project (a part of collaborative operational research between the Medical University, Rewa and the Department of Public Health, Government of Madhya Pradesh [MP] ) was an experiment to see if making ready funds easily available (and accessible) for transportation in an emergency would help reduce maternal deaths among vulnerable groups in this low income, rural, and high maternal mortality setting. It aimed to obviate one of the deterrents Á the non-availability of resources with the mothers when they need it most.
The 'Three Delays' model proposes that pregnancyrelated mortality is largely due to delays in: (1) deciding to seek appropriate medical help for an obstetric emergency; (2) reaching an appropriate obstetric facility; and (3) receiving adequate care when a facility is reached. Thus the project intended to address the first two of the three D's (delays) contributing to maternal death Á the delay in seeking care and the delay in reaching an adequate facility (7).
Methodology Setting
The central Indian province of MP is one of India's largest and most socio-economically backward provinces. Of the 60.4 million people, 73% are rural (15) . Scheduled castes (SC) and tribes (ST) constitute 15.2% and 20.3% of the population (15) . Thirty-seven percent of the population lives below the poverty line (BPL) (16) . SCs are communities who historically have been subject to social exclusion being at the lower rungs of a stratified Hindu society (ex-untouchables). For millennia, caste and occupation were closely interlinked in the traditional socioeconomic order, and the lowest manual and menial occupations were reserved for the SC. Although the link is weakening, rural SC are predominantly landless and impoverished agricultural labor. STs are another vulnerable group who are akin to 'indigenous' inhabitants. They have traditionally been hill and forest dwellers and tend to form self-sufficient economic units. Belonging to either of these vulnerable groups has been identified as a structural factor that predisposes one to long-term poverty and deprivation. Both groups are the beneficiaries of a post-independence Government of India affirmative action program. The third vulnerable group includes those living BPL (Indian estimates of the poverty line are based on costs for a requirement of 2,400 calories per capita per day for rural areas. As of December 2005 (17) , this translates to US$ 110Á167 per year per person per year). The SC and ST groups have a disproportionately high representation in BPL populations, these three vulnerable groups also share a large burden of the overall maternal and infant mortality.
Agriculture, mostly traditional, is the mainstay of the economy in MP. The state has relatively poor health indicators relative to other provinces in the Indian Union Á infant mortality stands at 79/1,000 and Maternal mortality ratio (MMR) is 379/100,000 (18) . MP is divided into 48 administrative districts, of which Satna is one.
Satna lies in the north-eastern part of MP, it is divided into five political administrative units called Community Development blocks. This study was undertaken in Amarpatan block of Satna district. Amarpatan block has a population of 201,136 (19) (92% rural) mostly employed in agriculture. The 161 villages of Amarpatan block each have populations varying between 500 and 3,000. SC and ST constitute 12.1 and 11.5% of the rural population, while 21% (outside these two groups) live BPL Á implying that 45% of the population belong to at least one of these vulnerable groups. Amarpatan is serviced by a government community health center in Amarpatan town, which has four full-time physicians and 30 beds. The average distance between the villages in the block and this center is 22.7 km (23% of villages have an all-weather road approach). The social structure in Amarpatan is strongly 'patriarchal' Á the block has a gender ratio of 949 females per 1,000 males. Amarpatan block had MMR of 705/100,000 (19) .
Data collection and project intervention
Identifying maternal deaths the previous year Conventional systems for reporting MMR are based on samples, hence these estimates vary widely, and have wide confidence intervals. Besides, the problem of underreporting is commonly encountered (20) . To study more accurately baseline maternal mortality, maternal deaths in the study area that occurred in the year preceding the project (1st October 2002Á30th September 2003) were enumerated in a door to door survey throughout the study area (i.e. the 161 villages). The survey enlisted deaths of all women in the reproductive age group (15Á45 years). Maternal deaths were identified from these using a questionnaire that was administered by one of eight trained health workers who carried out the survey between June and December 2003. The household survey for maternal deaths was complemented by a review of the major government hospital records in Satna, the University teaching hospital in adjoining Rewa district, and death reports from the police 'kotwar' (a member of the police force responsible for reporting all deaths in a village as is required by law).
The project year
The project intervention ran from 1st October 2003 to 30th September 2004. All pregnancies in the study area were listed in a door to door survey. The intervention included financial support for referrals needed by pregnant mothers in SC, ST, and BPL populations (BPL populations exist also within the SC and ST groups), as well as incentives for early registration of pregnancy. The scheme was pivoted on a motivated and trained locally resident village woman termed the 'Emergency Obstetric care facilitator' or 'EOC facilitator' in each village. The intervention also involved the training of all health care paramedical staff and traditional birth attendants in the public and private sectors in Amarpatan block (482 in all) with the intention of improving maternal health outcomes in the area. Emphasis was placed on early registration, high risk detection, and referral in an emergency situation. The incentives and support offered under the project (described subsequently) was also explained. The idea of the incentive scheme and the level of incentives were discussed with the local panchayats (village self-governments), teachers, NGOs, and other key stakeholder groups in the area before the intervention began. Their support in the project was obtained. Information on the project was also disseminated locally to the public. All maternal deaths that occurred in the project intervention period were detected by reviewing hospital/health center records, monthly meetings with the village health worker (the EmOC worker in the project), health workers' reports, and monthly visits by members of the project team to the villages during the study period. All the reported maternal deaths were confirmed by verbal autopsy.
The financial support for referral to the SC, ST, and BPL population were as follows (at the time of the study US$ 1 043 Indian rupees):
. Up to Rs. 900 per emergency referral case (paid for transportation in emergency to pregnant mothers). . Up to Rs. 100 (paid to the accompanying EOC facilitator traveling with the emergency referral case).
The money for referrals was made available as a grant in cash to the women without any lengthy administrative delays and ready cash was kept with the EOC facilitator who was a full-time resident of the village and was able to provide the money upfront to the family of the beneficiary mother. The EOC facilitators and members of the research team were in frequent contact to ensure that a sum of Rs. 900 was always available with the EOC facilitator. Transport arrangements had to be paid to the driver of the conveyance, this vehicle was organized mostly through informal contacts Á persons or local small businesses that had a tractor or a van or some mode of transport. In addition, Rs. 50 was paid to pregnant mothers of these disadvantaged groups who registered their pregnancy during first trimester and received desired antenatal care. A sum of Rs. 10 per registration was paid to EOC facilitator for first trimester registration. Antenatal care was provided by the state health worker. In addition, Rs. 100 per block of 10 pregnancies was paid to state health worker for registration of pregnancies in first trimester, provision of three antenatal checkups, two TT injections, 100 Iron Folic Acid tablets, and detection of high-risk pregnancies and their referral.
The costing of the incentives was proposed by the research team and finally agreed upon with the local government. Incentives were set to make the activities attractive to participating persons, in accordance with local standards of wages so as not to cause any distortions. Large payments were made for referral transport as this is often the biggest barrier to an institutional delivery. Delivery at public institutions is free; the financial barrier is often in getting to an institution.
All incentives were financed through funds for operational research in health through the Madhya Pradesh Financial incentives to influence maternal mortality Basic Health Services Project, Directorate of Health Services, Bhopal. These funds were provided to public health departments in the university teaching hospitals in the province, of which the University of Rewa is one.
Two members of the research team were postgraduate residents in public health, who worked on this project as part of their dissertation work. They made frequent visits to the study area to monitor the project, meet with EOC facilitators, collected information from them, crosschecked with beneficiaries and health workers, and ensured perverse referrals did not occur. They helped to maintain control over the quality of activities in the project and the information generated.
The adjoining block of Maihar (also in Satna district) served as a control block to measure maternal mortality throughout the year of the project intervention and to control for any other external influences that could influence maternal mortality in that period. Maihar is similar to Amarpatan in most socio-economic and cultural aspects, except that it is a larger block with some demographic differences. It has a population of 304,838 (89% rural) in comparison to Amarpatan's 201,136, and has 21.6 and 16.4% of its population belonging to SC and ST, respectively.
Analysis
Results from the door to door survey before the project intervention commenced are shown as simple proportions. Results from the project intervention and a comparison to a control block (Maihar) are presented.
Results
Pregnancy outcomes and deaths (among women of reproductive age) Prior to the study intervention (1st October 2002Á30th September 2003) A total of 110 deaths in women 15Á 45 years of age were enumerated in the door to door survey in Amarpatan during this period and 27 were identified as maternal deaths (24.5% of deaths in the women).
During the study intervention (1st October 2003Á30th September 2004)
In Amarpatan, a total of 7,528 pregnancies were reported during the intervention period, of which 5,648 (75%) were registered. Of these, 923 (16.3%) were SC, 1,135 (20.1%) ST, and 281 (5%) BPL mothers (but not SC or ST mothers; BPL mothers who were SC or ST are captured in the SC and ST groups). Of the registered pregnancies, 3,317 delivered during this period, 2,161 were pregnant at the end of the project, and 170 pregnancies were lost. Maternal deaths occurring in the 1,880 unregistered pregnancies in Amarpatan were recorded.
In the control block of Maihar, during the same period, there were 46 maternal deaths among 204 deaths in women of the reproductive age group (22.5%, similar to Amarpatan's 24.5% the previous year).
The project intervention Uptake of project benefits During the project life, the number of users of the project incentives and referral support from among the target groups are as shown in Table 1 .
The proportion of pregnancies registered among SC/ ST mothers was commensurate to or higher than their population proportions, respectively. However, a disproportionately lower number of non-SC and non-ST BPL mothers registered their pregnancies relative to population. This group also had a larger proportion requiring referral and availing the same.
It was observed that only 23.8% of mothers among the vulnerable groups who were advised referral availed the referral benefits. Table 2 shows the maternal deaths that occurred in Amarpatan during the project year and the preceding year. Maternal deaths in Maihar are also shown. During the project intervention year, in Amarpatan, there were six maternal deaths each among the 1,880 unregistered pregnancies and the 5,648 registered pregnancies, respectively (OR 03.03, (0.86, 10.0)). None of the deaths occurred in mothers who had claimed referral money from the project.
Maternal mortality
A difference of 282 maternal deaths/100,000 births was observed (95% CI for the difference is (38; 530) pB0.05) in Amarpatan in the year before and during the intervention.
In both blocks, !75% of maternal deaths occurred in age group 18Á29, with the remainder occurring after 29 years. No deaths were reported in women B18 years. Table 3 shows the place of maternal death before and during the project period (that year 89% of deliveries occurred at home in Amarpatan, nearly all were conducted by the village traditional birth attendant or TBA). The proportion of deaths occurring in the hospital or en route increased the year of the project.
Place of delivery and death
Complete information on place of delivery of the mothers who died was available only for Amarpatan during the project year. Of the 12 mothers who died, 10 delivered; six delivered at home and four in hospital. The three mothers who died at home all delivered at home. (The families of two of these mothers later reported that they did not shift the women to hospital for lack of resources.) Table 4 shows a comparison of the period (ante-, intra or post partum) of maternal death in Amarpatan before and after the project intervention and a comparison with Maihar (control block).
Time of death
The project had the most influence on post partum deaths.
Limitations of the study
The calculation of maternal mortality ratios are estimated based on the crude birth rates. Exact number of births was not documented in Amarpatan (either year) or Maihar.
The impact of the project on institutional delivery is not known (this could be a reason why proportion of home deaths dropped and hospital deaths increased). It is known that 89% of deliveries in Amarpatan in the project year took place at home, but the corresponding figures for the previous year and for the control block are unavailable. Evidence shows that women who receive antenatal care are more likely to deliver in an institution. Given that the project also focused on antenatal care, this could have been a possibility.
It is difficult to dissociate the impact of different interventions that went on simultaneously (focus on antenatal care, providing ready money for transportation, and make maternal mortality a public issue) in the project separately on the outcome (reduced maternal mortality).
The place of delivery for the mothers who died in the previous year in Amarpatan and in the project year in the control block is unknown. This information is only available for the 12 women who died in the project period.
Also a one-year period is too small to reflect changes in maternal mortality ratio.
Maihar as a control block: Maihar block neighbors Amarpatan block, and both lie within the same district Satna. The population is much larger, but population subgroups (age and sex) are similar as are literacy rates. The language is the same as is the broad culture in these two blocks. Important differences include a higher proportion of SCs and the presence of a large cement industry and a railway station in Maihar. Crude birth rate in Maihar is similar to Amarpatan, as are maternal mortality rates (maternal deaths/100,000 population). The point estimate of MMR computed here appears to be higher than in Amarpatan, this is difficult to comment upon, given that these numbers are very small and the CI for MMR are wide.
Contamination of the project intervention from the Maihar area could have occurred, though this was not measured. Maihar is a larger block with better facilities than Amarpatan, besides women tend to go for delivery to villages where their families reside, so it is unlikely that women from Maihar would travel to Amarpatan to deliver there because of the project. 
Discussion
Maternal mortality in the poor parts of the world remains high, with the MDG Goal 5 seeming a little further away each year (21) . There remains little evidence of the impact of interventions designed to reduce MMR at a population level in backward and remote areas, where the ratios are higher. Measuring MMR has also been problematic given that maternal death is a rare event and conventional surveillance systems are expensive and logistically challenging (19, 21) . India accounts for the largest number of global maternal deaths (22%). Two-thirds of these occur in nine provinces, of which Madhya Pradesh (the study province) is one (22) . Most deliveries (70%) in this setting occur at home (12) . A quarter of all women dying in the reproductive age group in the study area died from puerperal causes.
The Government of India has promoted delivery in institutions given the high MMR in the country. Despite a number of incentives under the earlier CSSM program and later the RCH program, the proportion of institutional deliveries in MP remains low at 30% (12) while maternal mortality in this province remains one of the highest in the country at 379/100,000 live births. Why has the proportion of institutional deliveries remained so low despite aggressive promotion by the state? Several studies have attempted to identify and measure the effects of the factors that contribute to use of maternal health services. A number of studies from different parts of the country concluded that utilization of maternal and child health services in rural areas was driven primarily by socioeconomic factors, such as education, media exposure, urban/rural location and standard of living, that create a demand for services and much less so by physical access to and availability of health and family welfare services (23Á26).
While there are a number of reasons postulated for the limited success, one of the most direct on-the-ground reasons that do not allow a woman to be shifted to hospital (or delay that decision) is the lack of readily available financial resources for families to draw upon at the time of delivery. In rural areas in many parts of India, access to skilled obstetric care (with the necessary infrastructural support for blood transfusion or cesarean section) is only available at larger towns and cities, often kilometers away from villages which are poorly connected by roads.
The project attempted make available to underprivileged families in this setting the money necessary for transportation to a hospital in the event of needing it in an emergency. It intended to thus address the first two of the three D's (delays) contributing to maternal mortality. In remote areas like Amarpatan, where road infrastructure is poor, hospital facilities on an average are 22 km away, and most people are agricultural laborers (wage loss for absence), ready cash (saved income) is not easy available, thus the decision to journey to an institutional delivery is not an easy one to make from an economic perspective. The project provided money for transportation in case of complications to enable the women to travel to institutions. Amarpatan is serviced by a government community health center in Amarpatan town, which has four full-time physicians and 30 beds. Health The project intervention, however, is not in anyway a long-term solution to the problem of high maternal mortality. Poverty (and malnutrition) is a very central underlying structural factor in this setting, which has a direct effect on maternal morbidity and mortality.
Poor uptake of project funds It was observed that though the uptake of the project funds was poor, given that it was well publicized, had the support of local leaders and money was easily available. A number of reasons could be speculated. It is possible that the money was placed in the hands of persons who in some way were 'socially better placed' than the SC, ST, and BPL mothers the project aimed to target. Given the rigid social hierarchies and limited interaction between groups, this is a possibility. Another likely possibility is the extremely low status of women in a patriarchal study setting, which would imply that maternal health is not perceived as an important priority in the community. Another important element which the program could have focused on which might have contributed to better uptake included the 'trust' in institutions to which the women would be referred to. It is possible that trust in the public health institutions was not high, which contributed to poor uptake. Expectations of low-quality care at the nearest facility influences the initial decision to seek care (27) . The National Rural Health Mission of the Government of India (under which the RCH II is implemented), launched in 2005, prioritizes north Indian states (including MP) for concerted efforts to improve maternal health (28) . Rural health care, in most of these states, is marked by absenteeism of doctors/health providers, low level of skills, shortage of medicines, inadequate supervision/ monitoring, and callous attitudes (29) . As the quality of services is as significant as the availability of the services in ensuring better utilization and improved outcomes, it would be prudent for RCH II to aim at enhancing both access and quality (11) . Informal charges that might have to be paid at the centers could have deterred some potential users of the scheme, particularly BPL women. Raising the levels of quality of care at referral institutions is a pre-requisite to ensure good uptake of such schemes. The project referral institutions were the public sector institutions in the study area, perceptions of which could have influenced participation in the scheme.
ST women though frequently referred, did not avail of the referral transport money for transportation. The reasons for this is unclear. A recent publication reported that the utilization of maternal care services were 'poor' among ST mothers compared to mothers of other castes/ tribes (28) .
Project achievement in reducing mortality
The project intervention of promoting antenatal care, training providers, and providing financial support for transportation seemed to have lowered the maternal mortality in the study block significantly in comparison to the previous year or the neighboring block the same year. Most deaths averted were in the post partum period and deaths that occurred at home (nine of 12 died in hospital or en route). It is possible that the project averted those post partum deaths that might have occurred at home by making available the funds for transportation. The project intervention seemed to have little impact upon the number of ante-and intrapartum deaths, but it is possible that the project focus on antenatal care in Amarpatan contributed to the small drop in the absolute numbers of these cases. The number of deaths from post partum hemorrhage were still quite high Á it is possible that underlying poverty, the distances and other delays (elements which the project had little control over) could have contributed to these deaths. It is however difficult to comment on the intervention over a period of only a year.
Sustainability
The project was a one-year operations research project, the result of which was shared with the Provincial Directorate of Health. This project ended in the year 2004, prior to the implementation of the RCH II under which the Janani Suraksha Yojana (JSY or Maternal safety scheme described below) operates (30) . Shortly after the project ended, it was supplanted by the implementation of the Government of India led JSY (began in April 2005), which has many similarities to the project intervention. JSY is a cash benefit scheme to promote institutional delivery with the special focus on BPL and SC/ST pregnant women. It is a special scheme to promote antenatal care, referral transport, and institutional delivery through cash incentives. Similar to the EOC facilitator in the project, the JSY identifies a local woman called the Accredited Social Health Activist (ASHA). She functions as a link between the government and the pregnant women. Her main role is to facilitate pregnant women to avail services of maternal care and arrange referral transport.
There has not been any formal evaluation of the scheme, though at the end of 2006, 68,000 women in MP had been reported as using the scheme and some increase in institutional delivery is being reported.
Conclusion
In economically deprived areas, ready money is hard to come by which is a deterrent to moving a woman to an institution in an emergency, given the possible loss of Financial incentives to influence maternal mortality wages for family members long distances, non-availability of reliable transport (hence needing to arrange transport privately), poor road network and uncertain quality of institutional care. The above discussion discusses some of the issues involved in implementing a cash incentive project for maternal health. As of now, providing facilities for institutional delivery on a mass scale in rural areas can at best be viewed as a long-term goal requiring massive health infrastructure investments. In the meanwhile, 70% of women do not reach a hospital to deliver, though the JSY is reported to be steadily raising the proportion of institutional deliveries.
While the project experiment addressed one main deterrents (ready cash for transportation) in case of emergency referral, the other deterrents coming undone are hinged upon poverty alleviation, better infrastructure (roads, transport), and making EmOC accessible as close as possible to the community.
The project intervention is not a solution to maternal mortality in low-income settings; rather it is at best a short-term measure to assist poor mothers in the given present situation. Chronic poverty and malnutrition are underlying structural problems that make these mothers vulnerable to dying during pregnancy and childbirth. It is also a challenge to have functioning good quality EmOC facilities close to the community, when communities live in contexts of dire poverty with little basic infrastructure (to support EmOC). In MP, 37% of the population live below poverty (when a fiercely contested much lower Indian poverty standard of approximately 25 cents a day per person (31) is applied). Poverty alleviation is critical. But until then, in many resource poor settings, providing ready cash to allow for transportation at the time of delivery can be considered as is currently being implemented under the Indian JSY scheme. The JSY scheme had not been evaluated formally as yet, but this operational research project attempts to describe some of the processes, pitfalls and the need for intense monitoring in the implementation of a project providing cash incentives in a low-income setting.
